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Framework for Template-Based Retrieval of Information 
from Managed Entities in a Communication Network 

Field of the invention 

[01] The invention relates to communications network provisioning, and in particular 
5 to methods providing managed communications network entity configuration 
management, diagnosis and statistics reporting. 

Background of the invention 

[02] In the field of communications network provisioning, Network Management 
Systems (NMS), such as Alcatel 5620 NMS, model the operation of managed 
10 communications network entities constituent of a managed communications network 
infrastructure based on event notifications issued the managed communications network 
entities. 

[03] In accordance with modeled managed communication network entity operations 
management, designing, testing, validating and maintaining managed communications 

15 network entity models is time-consuming particularly when considering that the 
managed communications network entities (hardware switching nodes, aggregation 
nodes, deaggregation node, rack, interface card, statistics collector, router, bridge, etc. 
and software virtual router managed entities) have multiple types and versions thereof 
and are developed and updated by multiple vendors in accordance with a variety of 

20 schedules none of which are under the control of service providers. 

[04] While the modeling of managed communications network entities is of a 
tremendous help when models are available and up to date, performing operations 
management in accordance with this paradigm hinders communications network 
management operations when models are not available or out of date. Probably the 
25 worst possible situation, encountered in the competitive communications service 
provisioning environment, is making a decision not to upgrade a managed 
communications network entity, as a corresponding NMS model upgrade is not 
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available, because the managed communications network entity would be rendered 
unmanageable. 

[05] A large proportion of network management operations and related actions 
depend on current configuration, diagnostic, and statistic information being available. 
5 The requirement of having an updated managed communications network entity model 
for retrieving current configuration, diagnostic, and statistic information is seen as a 
stringent requirement "and a tall order." 

[06] In interacting with managed entity models to effect operations management in 
the NMS context, ultimately the NMS system issues Command Line Interface (CLI) 

10 commands to target managed communications network entities. Another way to effect 
operations management is for service provider operations management personnel, 
interacting with the NMS, to issue CLI commands and/or employ CLI command scripts 
for execution directly to target managed communications network entities on an as- 
needed basis. While CLI-based operations management may augment model-based 

15 operations management in a network management context, employing CLI-based 
operations management provides a level of flexibility while suffering from: a high 
learning curve associated with attaining proficiency in CLI-based operations 
management, a high overhead associated with sustaining proficiency in CLI-based 
operations management, an exposure to human error in entering CLI commands, an 

20 operational overhead incurred from time consuming CLI command entry, etc. Some of 
these issues are made worse by the fact that CLI command sets are specific to 
equipment manufacturers, equipment types, equipment versions, etc. Therefore, CLI 
commands are managed-entity-specific, which makes supporting many types of 
managed entity difficult for operations management personnel because of the number 

25 and size of the CLI command sets that must be mastered. 

[07] The known patent prior art describes systems and methods having CLI-based 
functionality addressing differences in managed-entity-specific CLI command sets 
attempting to reduce the need for operations management personnel to master all CLI 
command sets. 
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[08] A prior art United States Patent Application publication number 2003/0135508 
entitled "Translating Configuration Files Among Network Devices" published on July 
17 th , 2003 by Chorafakis et aL describes translating CLI scripts written in one CLI 
command set to an equivalent script written in another CLI command set. 

5 [09] A prior art United States Patent Application publication number 2003/0126195 
entitled "Common Command Interface" published on July 3 rd , 2003 by Reynolds et al. 
describes an interface abstraction for allowing network devices to maintain one set of 
code for each command regardless of the command interface (e.g. web, CLI, NMS, etc.) 
The interface is expanded to a community command interface for connecting to multiple 
10 network devices. 

[10] A prior art United States Patent 6,493,719 entitled "Method and System for 
Scripting System Management Information" which issued on December 10 th , 2002 to 
Booth et al., describes the transformation of scripts to low-level syntax, use of monikers 
to simplify strings in scripts, and script collections to enable a set of objects to be 
15 serviced iteratively, for example, regular retrieval of resource properties. 

[11] While the above mentioned attempts alleviate the above mentioned issues to 
some extent, human involvement remains necessary therefore an exposure to human 
error still remains. 

[12] Further prior art addresses automated operations management issues associated 
20 with CLI-based operations management using CLI scripts: 

[13] A prior art United States Patent Application publication number 2002/0169776 
entitled "Network Architecture and Methods for Service Script Execution and 
Management" published on November 14 th , 2002 by Tuunanen et al., describes 
"arming" scripts prior to execution according to specific conditions provided by user 
25 profile data or a secondary database, and executing the script upon the occurrence of an 
event. 

[14] A prior art United States Patent 5,978,594 entitled "System for Managing 
Computer Resources Across a Distributed Computing Environment by First Reading 
Discovery Information About how to Determine System Resources Presence" which 
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issued on November 2 n , 1999 to Bonnell et al., describes interpretable scripts that are 
automatically executed upon the occurrence of events (e.g. alarm conditions). 

[15] While the above two mentioned attempts reduce lengthy manual entry of, and 
interaction with, CLI scripts to some extent, the automation leaves managed entities 
5 exposed to being overloaded with a large number of CLI command scripts which if 
executed would negatively affect the performance and operation of the managed 
entities. 

[16] There therefore is a need to solve the above mentioned issues. 

Summary of the invention 

10 [17] In accordance with an aspect of the invention, a method of performing 
configuration change management in a network management context is provided. The 
method includes: validating a managed entity viewing script template submitted for 
execution on a target managed entity, conditionally deriving a managed entity viewing 
script from the managed entity viewing script template based on positive validation, and 

15 submitting the derived managed entity viewing script for execution on the target 
managed entity. 

[18] In accordance with another aspect of the invention, the method includes 
retrieving managed entity viewing script output including one of a configuration 
information, diagnostic information, statistic information, and error information from 
20 the target managed entity. 

[19] In accordance with a further aspect of the invention, the method further includes: 
time stamping retrieved managed entity viewing script output. 

[20] In accordance with a further aspect of the invention, the method further includes 
storing retrieved managed entity viewing script output in a Network Management 
25 System (NMS) repository. 

[21] In accordance with a further aspect of the invention, storing retrieved managed 
entity viewing script output includes: appending the retrieved managed entity viewing 
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script output to a log file, and optionally truncating the log file when a maximum log 
file size is exceeded. 

[22] In accordance with a further aspect of the invention, the method further includes 
comparing two retrieved managed entity script outputs. 

5 [23] In accordance with a further aspect of the invention, the method further includes: 
selecting the managed entity viewing script template from a multitude of managed entity 
viewing script templates, and selecting the target managed entity from a multitude of 
managed entities. 

[24] In accordance with a further aspect of the invention, selecting the managed 
10 entity viewing script template includes subjecting the plurality of managed entity 
viewing script templates to a managed entity viewing script template filter. 

[25] In accordance with a further aspect of the invention, selecting the target 
managed entity includes subjecting the plurality of managed entities to a managed entity 
filter. 

15 [26] In accordance with a further aspect of the invention, the method further includes: 
receiving a trap, determining a target managed entity associated with the received trap, 
and determining a managed entity viewing template to be submitted for execution on the 
determined target managed entity based on the received trap. 

[27] In accordance with a further aspect of the invention, the method includes: 
20 specifying a sequence of Command Line Interface (CLI) commands in creating the 
managed entity viewing script template; and ascribing an identifier to the managed 
entity viewing script template specifying a managed entity make, a managed entity type, 
and a managed entity CLI command set version. 

[28] In accordance with a further aspect of the invention, specifying the sequence of 
25 CLI commands includes specifying at least one login CLI command. 

[29] In accordance with a further aspect of the invention, submitting multiple 
managed entity viewing scripts for execution on the target managed entity includes 
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scheduling the multiple managed entity viewing scripts for execution on the target 
managed entity. 

[30] In accordance with a further aspect of the invention, submitting multiple 
managed entity viewing scripts for execution on the target managed entity includes 
5 sequencing the multiple managed entity viewing scripts preventing concurrent execution 
thereof on the target managed entity. 

[31] In accordance with a further aspect of the invention, the managed entity viewing 
script template is parameterized and deriving the managed entity viewing script 
includes: retrieving target managed entity parameter values from an NMS repository, 
10 and populating managed entity viewing script template parameters with the retrieved 
managed entity parameter values. 

[32] In accordance with a further aspect of the invention, the method further includes: 
determining a parameter for which a corresponding target managed entity parameter 
value is not available in the NMS repository, and prompting operations management 
15 personnel to input a corresponding parameter value. 

[33] In accordance with a further aspect of the invention, prompting operations 
management personnel to input the parameter value includes presenting operations 
management personnel with a default parameter value. 

[34] In accordance with a further aspect of the invention, validating the managed 
20 entity viewing script template for execution on the target managed entity includes 
asserting positive validation when, aside from equipment make and type validation, the 
CLI command set version of the managed entity viewing script template is lower than 
the CLI command set version reported by a NMS repository in respect of the target 
managed entity. 

25 [35] In accordance with a further aspect of the invention, a managed entity viewing 
framework is provided. The framework includes managed entity viewing script 
template selection means for selecting at least one managed entity script template for 
execution, managed entity selection means for selecting at least one target managed 
entity, managed entity viewing script template submission means for submitting the at 
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least one selected managed entity script template for execution on the at least one 
selected target managed entity, validation means for validating the submission of the at 
least one managed entity viewing script template for execution on the at least one 
selected target managed entity, and a managed entity viewing framework process 
5 executing in a network management context for obtaining target managed entity 
information from a NMS repository in support of populating the at least one managed 
entity viewing script template in obtaining a corresponding at least one managed entity 
script, and managed entity viewing script submission means for submitting the at least 
one managed entity script for execution on the at least one selected target managed 
10 entity. 

[36] In accordance with a further aspect of the invention, the managed entity viewing 
script submission means further includes a script sequencer for sequencing multiple 
managed entity viewing scripts submitted for execution on a target managed entity in 
preventing concurrent managed entity viewing script execution thereon. 

15 [37] In accordance with a further aspect of the invention, the script sequencer further 
includes a queue. 

[38] In accordance with a further aspect of the invention, the managed entity viewing 
script submission means further includes a script scheduler for pacing the submission 
for execution of a multitude of managed entity viewing scripts. 

20 [39] In accordance with a further aspect of the invention, the script scheduler further 
comprises a queue. 

[40] In accordance with a further aspect of the invention, the managed entity viewing 
framework includes autonomous means for submitting a managed entity viewing 
template for execution upon receiving a trap. 

25 [41] In accordance with a further aspect of the invention, the managed entity viewing 
framework further includes a human-machine interface for creating a managed entity 
viewing script template. 
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[42] In accordance with a further aspect of the invention, the managed entity viewing 
framework further includes a human-machine interface for manipulating at least one 
managed entity viewing script template. 

[43] In accordance with a further aspect of the invention, the managed entity viewing 
5 framework further includes a human-machine interface displaying results of the 
execution of a managed entity viewing script on a target managed entity. 

[44] In accordance with a further aspect of the invention, the managed entity viewing 
framework further includes means for authenticating operations management personnel 
for submitting the at least one managed entity viewing script for execution on the at 
10 least one target managed entity. 

[45] In accordance with a further aspect of the invention, the managed entity viewing 
framework further includes means for automatically logging on the target managed 
entity in submitting the managed entity viewing script for execution thereon. 

[46] In accordance with yet another aspect of the invention, the at least one managed 
15 entity viewing script template includes one of: a show VRF script template, show label 
switched path script template, and show interface script template. 

[47] The advantages are derived from a reduced need to model, and maintain models 
of, managed communications network entities, therefore reducing the need update 
managed communications network entity model data including managed 

20 communications network entity configuration information, diagnostic information, 
and/or statistic information. Instead managed entity viewing scripts are used to retrieve 
current configuration information, diagnostic information, and statistic information from 
corresponding target managed communications network entities whenever required. 
Advantages are also derived from reducing the need for extensive operations 

25 management personnel training providing ease and speed in selecting CLI commands 
scripts to obtain configuration information, diagnostic information, and statistic 
information, without manually logging in on target management entities. Further 
advantages are derived from provides an improved information collection means for 
diagnosis. Upon receiving a trap at the NMS from a managed communications network 

30 entity, trap-directed managed entity viewing scripts are autonomously submitted for 
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execution on the managed communications network entity to collect configuration 
information, diagnostic information, and/or statistical information for problem isolation 
and eventual resolution. These benefits lead to reduced operations management costs 
for service providers managing communications networks. 

5 Brief description of the drawings 

[48] The features and advantages of the invention will become more apparent from 
the following detailed description of the exemplary embodiment(s) with reference to the 
attached diagrams wherein: 

FIG. 1 is a schematic diagram showing interacting elements implementing, in 
10 accordance with an exemplary embodiment of the invention, a managed entity viewing 
framework employed in a network management context; and 

FIG. 2 is a schematic diagram showing, in accordance with an exemplary 
implementation of the exemplary embodiment of the invention, elements of a managed 
entity viewing framework interface. 

15 [49] It will be noted that in the attached diagrams like features bear similar labels. 
Detailed description of the embodiments 

[50] Operations management actions necessary in responding to reported alarms and 
conditions experienced by the managed infrastructure may be undertaken in a network 
management context if at least managed entity configuration information, diagnostic 
20 information, and statistic information is available. 

[51] In accordance with an exemplary embodiment of the invention, configuration 
information, diagnostic information, and statistics information is pulled in a network 
management context from managed communications network entities as required. 
Accordingly, a managed entity viewing framework 100, shown in FIG. 1, enables 
25 operations management personnel to create 200 and manage generic "show" Command 
Line Interface (CLI) scripts (templates) to: request from, retrieve from, and display: 
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configuration information, diagnostic information, and statistics information concerning 
selected managed communications network entities 102 installed in a communications 
network 104. Each managed entity viewing script template is a collection of CLI 
commands having semantics, and written in syntax, native to a corresponding target 
5 managed entity 102. 

[52] Each managed entity viewing template must be compatible with target managed 
entity 102 on which the managed entity viewing template is intended to be executed. 
The managed entity viewing script template includes an ascribed (202) identifier (see 
FIG. 2) specifying the vendor/equipment manufacturer 302, the equipment type 306, the 
10 CLI set version 308 employed in creating the managed entity viewing template. Once 
created 200, managed entity viewing script templates are stored 203 in a Network 
Management System (NMS) repository 106 associated with the NMS 108. 

[53] Each managed entity viewing script template is parameterized enabling reuse in 
respect of a group of managed entities. The NMS repository 106 also includes managed 

15 entity parameter sets. The managed entity viewing template framework concerns itself 
at a minimum with managed entity inventory information and 
authorization/authentication information stored in the NMS repository 106, however the 
NMS repository 106 may store complete information regarding managed entities 102 
particularly for modeled managed entities 102. Operations management personnel user 

20 accounts may also be managed by the NMS system 108. 

[54] In particular, each managed entity viewing template may include, in the 
preamble parameterized login commands enabling automated login on target managed 
entities 102 for executing CLI commands in obtaining configuration, diagnostic, and 
statistic information therefrom. Alternatively, the managed entity viewing template 
25 framework 100 or the NMS system 108 may provide automated login functionality for 
logging in to managed entities 102. 

[55] In operation, via an NMS interface 110, a managed entity viewing template is 
selected 204 and at least one target managed entity in a managed communications 
network is selected 206. The NMS system 108 queries 208 the NMS repository 106 
30 using the managed entity viewing template identifier, and the target managed entity 102, 
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as keys. From the query responses (208), the NMS system 108 determines (validates) 
209 whether the managed entity viewing template corresponds to the target managed 
entity 102. If so, the NMS system 108 further determines based on user name 
information, whether operations management personnel has the necessary 
5 authorizations. If so, the NMS system 108 populates 210 the managed entity view script 
template with valid target managed entity specific parameter values. It may be that, 
some managed entity view script template parameters cannot be populated 210 with 
parameter values tracked in the NMS repository 106 - the operations management 
personnel is asked 21 1 to enter parameter values for all such parameters or at least asked 
10 211 whether to employ parameter value defaults. Once the managed entity view script 
template is fully populated 210, it becomes a managed entity view script. The managed 
entity view script may be displayed 212 to operations management personnel for 
inspection. Operations management personnel interacting with the managed entity 
viewing framework interface 110 submits 212 the managed entity view script for 
; 15 - execution 215 on the target managed entity 102. 

[56] Depending on the CLI commands issued 216 for execution 215, the managed 
entity 102 may be subjected to intensive processing or a lot of information is generated, 
such as but not limited to: a full communications network node configuration dump, 
reconcile a Forwarding Information Base (FIB), etc., information which is to be 
20 returned 218 to the NMS system 108/managed entity viewing framework 100. 
Conveying a lot of information between the target managed entity 102 and the NMS 
system 108 raises bandwidth utilization issues. 

[57] As the managed entity view script executes 215 on the target managed entity 
102, the configuration information output, diagnostic information output and/or the 
25 statistics information output is retrieved 218 by the NMS system 108 and may be 
displayed 212 to operations management personnel. The retrieved configuration 
information, diagnostic information, and statistics information may be stored 220, with 
date and time (timestamp) information, in the NMS repository 106 for future reference. 

[58] Making reference to FIG. 2, the issuance 216 of a managed entity viewing script 
30 for execution 215 on at least one target managed entity 102 can be associated to a menu 
item, button, or other user action performed via an NMS interface 110 delivering 
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custom operations management features in the network management context. When the 
menu item, button, etc. is interacted with, a managed entity viewing framework 
(generated) window (110) will pop-up providing interaction with the corresponding 
managed entity viewing template and eventually for displaying 212 the results of the 
5 executed 215 managed entity viewing script. Collecting 218, comparing 342, and 
saving 344 the results may also be bound to a menu item, button, or other user action. 

[59] Therefore, the managed entity view framework 100 provides management 
operations personnel with the means for requesting (216) and retrieving (218) 
configuration information, diagnostic information, and statistics information from 

10 managed communications network entities 102 using managed entity viewing scripts, 
without understanding managed-entity-specific CLI commands and without spending 
time in logging onto managed entities 102. Employing the managed entity view 
framework 100 reduces the need for modeling managed entities 102 and for actively 
tracking exhaustive managed entity specific information in the NMS repository 106 in 

15 providing support of network management operations. 

[60] In accordance with the exemplary embodiment of the invention, the managed 
entity viewing framework 100 includes a viewing script sequencer 312. The managed 
entity viewing framework 100 prevents concurrent execution 215 of managed entity 
viewing scripts on the same target managed entity 102. Instead, multiple managed 
20 entity viewing scripts intended for execution 215 on a particular target managed entity 
102 are queued 222 in a queue 114, and the managed entity viewing framework 100 
ensures sequential issuance of managed entity viewing scripts reducing the possibility of 
bogging down the target managed entity 102. 

[61] Additionally, the number of managed entity viewing scripts in queue 114 may be 
25 controlled. Queue control functionality may be provided including listing 224 

queued/pending managed entity viewing scripts, and canceling 226 selected queued - 
managed entity viewing scripts. 

[62] In accordance with the exemplary embodiment of the invention, the managed 
entity viewing framework includes a scheduler 116. Scheduling managed entity 
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viewing scripts provides means for performing diagnostics on, and/or obtaining 
statistics regarding, target managed entities 102 at regular intervals. 

[63] In accordance with the exemplary embodiment of the invention, the sequencer 
112 and the scheduler 116 co-operate in ensuring that multiple managed entity viewing 
5 scripts to be issued for execution 215 on a target managed entity 102, are spaced apart in 
time, to prevent adversely affecting the operation of the target managed entity 102. The 
managed entity viewing framework 100 employing the sequencer 112 and scheduler 
116 provides functionality for executing 215 multiple managed entity viewing scripts on 
multiple target managed entities 102 simultaneously, while ensuring that each target 
10 managed entity 102 executes 215 a single managed entity viewing script at a particular 
time. 

[64] In accordance with the exemplary embodiment of the invention, support for trap- 
directed managed entity viewing script execution is provided. A trap-directed managed 
entity script template is autonomously selected 230 by the NMS/managed entity 

15 viewing framework 100 for execution 215 on at least one target managed-entity 214 
based on a trap. The trap may be sent 232 by a managed entity 102, generated by a 
timer, or generated by a timeout. Received traps may be intercepted by an event listener 
module 234 associated with the NMS system 108/managed entity viewing framework 
100. A managed entity viewing template may be defined for the trap, or the managed 

20 entity viewing template may be retrieved 230 from the NMS repository 106 based on 
managed entity particulars reported by the managed entity which sent 232 the trap. The 
managed entity particulars may concern the managed entity itself or another valid 
managed entity. The once the at least one managed entity viewing template is retrieved 
230, target managed entity specific information is retrieved 208 form the NMS 

25 repository 106, the managed entity viewing template is populated 210, default parameter 
values are employed in populating parameters for which managed entity information is 
not available in the NMS repository 106, the resulting managed entity viewing script is 
submitted 214 for execution 215 on the managed entity 102 to collect information about 
the managed entity 102 including, but not limited to: configuration information, 

30 diagnostics information, and/or statistics data. The resulting managed entity viewing 
script may be validated (209), prior to submission 214, to the extent it can be 
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determined that the target managed entity 102 is not put out of service by the script due 
to default values being employed. 

[65] For certainty, the output of execution 215 of the managed entity viewing script 
submitted is retrieved 218 regardless whether the output actually contains configuration 
5 information, diagnostic information, statistic information or not. It is possible for the 
execution 215 to fail, in which case error information is retrieved 218. The storage 220 
of the output of executed managed entity viewing scripts enables output comparison 
342. 

[66] It is typically the case, while not assured, that a later version of a CLI command 
10 set are backward compatible with previous versions of the CLI command set. In such 
cases, in validating 209 whether a selected managed entity viewing template can be 
submitted 214 for execution 215 on a target managed entity 102, the validation 209 will 
return a positive result if, aside from the make and equipment type validation, the CLI 
command set version of the managed entity viewing template is lower than the CLI 
15 command set version reported by the NMS repository 106 in respect of the target 
managed entity 102. 

[67] The detailed description herein will below make reference to router managed 
communications network entities 102 for illustrative purposes without limiting the 
invention thereto. In interacting with router managed entities 102, a managed entity 
20 viewing template is know as a Router Viewing Template (RVT). 

[68] Upon creating 200 an RVT, the RVT must be associated with one or more 
managed vendor-specific/equipment-type-specific/version-specific router 102, before 
the RVT can be issued 216 for execution 215 thereon. 

[69] FIG. 2 shows an exemplary managed entity viewing framework interface 110 
25 employed in a network management context of an NMS 108. An exemplary table of 
active RVTs 300 is shown in a pane of the interface window (110). The 
communications network node make 302, name/description 304, target managed entity 
type 306, CLI command set version 308, and processing status information 310 for each 
RVT are listed in corresponding table entries. Filtering means by communications 
30 network node type 312 and communications network node name 314 are provided to 
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control the number and type of RVTs displayed. A make list button 316 may be 
employed in generating managed entity viewing template lists. For example, a "show 
interfaces" RVT has completed on a router managed entity 102, which indicated in the 
corresponding status field 310. In another pane 320 of the managed entity viewing 
framework interface window (110), target managed entities 102 associated with at least 
one currently selected RVT are listed. The communications network node make 322, 
identifier 324, target managed entity type 326, CLI command set version 328, and for 
each managed entity entry. Filtering means by communications network node type 332 
and communications network node name 334 are provided to control the number and 
type of managed entities displayed. A make list button 336 may be employed in 
generating managed entity lists. At least one bottom pane 340 displays the results of 
RVT completed execution on a selected managed entity target 102. A compare 
retrieved output button 342 causes results displayed in panes 340 to be formatted so as 
to point out differences therebetween either through highlighting and/or alignment. A 
save button 344 is provided for saving retrieved output in the NMS repository 106. 

[70] The RVT filtering means 312/314 provide operations management personnel 
with ease and speed in determining what managed entity view scripts to submit 214 for 
execution 215 and therefore ultimately contributing ease and speed in obtaining (218) 
configuration information, diagnostic information, and/or statistic information regarding 
20 managed communications network entities 102 in the network management context in 
support of operations management actions. 

[71] If multiple RVTs are queued 222 for execution 215 on the same managed entity 
102, the displayed status (310) of all waiting RVTs is "In Progress" while currently 
running/queued RVTs complete execution 215. 

25 [72] The management operations personnel is provided with the means to preview 
212 a populated RVT script, via the managed entity viewing framework interface 110, 
by selecting the target managed entity 212 and requesting a preview via user action, 
button, or menu item 212. The preview request (212) displays a dialog box (not shown) 
to the management operations personnel showing the actual managed entity CLI view 

30 script commands with substituted parameters that would be issued 216 to the target 
managed entity 102. 

15 


10 


[73] In accordance with an exemplary implementation of the exemplary embodiment 
of the invention, configurations information, diagnostic information, and/statistics 
information is saved 220 in an RVT log corresponding to the RVT/target-man aged- 
entity combination, the RVT log representing a history of reported configuration 
information, diagnostic information, and statistics information. The RVT log may be 
stored 220 in the associated NMS repository 106. The size of the RVT log is 
configurable in order to reduce RVT log storage requirements. The size of the RVT log 
may default to 1MB and each RVT may be truncated as the size is exceeded. 

[74] Exemplary RVTs include, without limiting the invention thereto: a show VRF 
script template, show Label Switched Path script template, a show interface script 
template, a show diagnostic information script template, a show downlink statistics 
information, etc. 

[75] In accordance with the exemplary embodiment of the invention, employing the 
managed entity viewing framework 100 reduces the need to model, and maintain 
models of, managed communications network entities 102. Employing managed entity 
viewing templates reduces the need update managed communications network entity 
model data including managed communications network entity configuration 
information, diagnostic information, and/or statistic information. Instead managed 
entity viewing scripts are used in a network management context to retrieve 218 current 
configuration information, diagnostic information, and statistic information from 
corresponding target managed communications network entities 102 whenever required. 

[76] In accordance with the exemplary embodiment of the invention, employing the 
managed entity viewing framework 100 reduces the need for extensive operations 
management personnel training. The managed entity viewing framework enables 
operations management personnel interacting with the NMS system 108 to retrieve 218 
information from a managed communications network entity 102 without the need to 
understand and input managed communications network entity -specific CLI commands 
to obtain configuration information, diagnostic information, and statistic information, 
and/or to manually log onto the managed entity 102. 
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[77] In accordance with the exemplary embodiment of the invention, employing the 
managed entity viewing framework 100 provides an improved information collection 
means for diagnosis. Upon receiving 232 a trap at the NMS system 108 (event listener 
234) from a managed communications network entity 102, trap-directed managed entity 
viewing scripts are autonomously submitted 214 for execution 215 on the managed 
communications network entity 102 to collect configuration information, diagnostic 
information, and/or statistical information for problem isolation and eventual resolution. 

[78] These benefits lead to reduced operations management costs for service 
providers managing communications networks 104. 

[79] The embodiments presented are exemplary only and persons skilled in the art 
would appreciate that variations to the above described embodiments may be made 
without departing from the spirit of the invention. The scope of the invention is solely 
defined by the appended claims. 
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